A non-plasticized polyacrylamide polymer (PAA) coupled to (phthalocyaninato) gallium(III) ([Ga(pc) 
Introduction
Potentiometric methods based on ion-selective electrodes have great advantages such as speed, ease of preparation, reasonable selectivity, low cost, and wide application. Potentiometric measurements can also reveals precise information of the chemical interactions occurred at polymer membrane-solution interface for polymer-modified electrode. In order to develop a highly specific ion-selective electrode, the interaction between the analyte ion and the membrane on electrode surface is a significant subject and it is a classical but essential problem to understand the selective response mechanism of ion-selective electrodes.
Metal phthalocyanines ([M(pc)]) and porphyrins have been used as a host compound of sensors for various
anions, e.g., a porphyrin-gallium complex has been used to prepare an anion sensor for F -, although those are almost for use in aqueous solution systems [1] [2] [3] . Some investigations concerning the characteristics of metallophthalocyanines in dipolar aprotic solvents have also been carried out by UV-vis spectrophotometric measurement [4] [5] [6] [7] . Some anion sensing materials that were consisted of non-plasticized polyacrylamide polymer (PAA) coupled to phthalocyaninato complex ([Co(pc)], [VO(pc)] and [Sn(pc)]) have been developed for use in dipolar aprotic solutions [8] [9] [10] . All of these electrodes showed selective Nernstian response to CN -and F -in some aprotic solvent although the center metal of the host compound were different.
The aim of our study was to gain a better understanding of the response mechanism of this kind of electrode, the influences of the center metal of the host compound on the response of the electrode and the applicability of the electrode in different solvents, in the present work a new sensing material, non-plasticized PAA coupled to ). R 4 NY was added by microburet that was a type of Gilmont S-1200. The change of liquid-junction potentials of Cell 1 during emf measurements can be negligible in the experiment [11] 2.4 UV-vis spectra measurements UV-vis spectra Measurements were carried out by the same method reported previously [8] . At first,
[Ga(pc)] + saturated AN, DMA or NMP solutions (<0.01 mM ) were prepared and for DMA and NMP, the solutions were diluted by a factor of five. Then, solutions with various concentrations of each anion in the above solution were made.
Cyclic voltammetric measurements
Cyclic voltammetric experiments were performed at room temperature using an arbitrary function generator (HB105 Hokuto Denko) and a potentiostat/galvanostat (HA150). The electrochemical cell was assembled with a three-electrode system: a Pt disk (diameter 2mm) working electrode, a Ag
Et 4 NClO 4 in AN) reference electrode, and a Pt counter electrode. The scan rate was 100 mV/s over the relevant potential range.
Results and discussion

Potentiometric results
The potentiometric response behaviors of the PAA-[Ga(pc)] electrode to such anions as CN
, and Br -in AN, DMA, and NMP was studied. A typical dynamic response curves for the addition of F -in AN at PAA-[Ga(pc)] electrode is shown in Fig.1 and the response results are summarized in Table 1 . . The phenomena were different from the UV-vis spectra of Co(pc) with F -and CN -in AN [8] . The original Co(pc) saturated AN solution showed no sharp absorption peak at the UV-vis spectra, however, after the addition of F -, a new adsorption peak appeared at longer wavelength but no new peak could be found at shorter wavelength region.
On the other hand, as shown in Fig.3 due to the larger bonding energy of Ga-F. According to the molecular orbital theory of coordination chemistry, the molecular orbital energy will be changed when the electron density of ligand become higher. It is apparent that the change would cause a change of the UV-vis spectra of the complexes. We can observe that the spectra of [Ga(pc)F] (2-5 in Fig.2 A) has an absorption peak at about 660 nm and three peaks at 410-450 nm, which is different from that of [Ga(pc)] + (1 in Fig.2 A) 
Spectra in DMA and NMP
We found here that the spectra of [Ga(pc)]Cl in DMA are quite different from that in AN. As can be seen in Bakker et al [17] .
Determination of the selectivity coefficient
The [8, 9] , suggesting the electrode developed in the work also should be able to use for the thermodynamic study in nonaqueous solutions.
E (mV)
The The electrode developed here can be used to determine the solubility product of NaF in AN.
